Effect of veratridine on miniature endplate current amplitudes at the rat neuromuscular junction and acetylcholine uptake by Torpedo synaptic vesicles.
Veratridine produces a marked elevation in spontaneous quantal release from nerve endings through its ability to enhance sodium-channel activity, leading to sustained membrane depolarization. In the course of an electrophysiological investigation into the effects of vesamicol, an inhibitor of the synaptic vesicle acetylcholine transporter, on veratridine-induced acetylcholine release from rat motor nerve terminals we observed that veratridine itself has an effect on miniature endplate current amplitude distributions suggestive of an effect of the compound on the filling of cholinergic synaptic vesicles with acetylcholine. This effect of veratridine is release-dependent, being inhibited by either removal of extracellular calcium ions or by the addition of the sodium channel blocking toxin, tetrodotoxin. Biochemical studies using synaptic vesicles isolated from Torpedo electroplaque confirmed the ability of veratridine to directly inhibit the vesicular transport of acetylcholine. This appears to be a consequence of its ability to dissipate the trans-vesicular membrane proton gradient, which normally drives the active transport of acetylcholine into synaptic vesicles. We discuss how such an action of veratridine could lead to the observed release-dependent effects of the compound on electrophysiologically monitored spontaneous quantal acetylcholine release. The action of veratridine on cholinergic synaptic vesicles could be of considerable import when using this agent to elicit neurotransmitter release from either peripheral or central nerve endings.